SUMMARY Trends in postperinatal infant mortality from respiratory causes and the sudden infant death syndrome in England and Wales for 1968 to 1984 were examined. These were compared by time series analysis with changes in the incidence of specific infective diseases and organisms for the same period. Discontinuity was found. in association with the occurrence of whooping cough between 1977 and 1982. Associations with the general incidence of respiratory infections and other specific organisms were less evident. An estimate of excess mortality is 460 to 700 deaths, a substantial increase over the certified mortality from whooping cough.
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Following concern over the safety of whooping cough vaccine in the middle 1970s, the percentage of children in England and Wales who were fully immunised by the age of 2 This denominator was chosen because 3 months is the peak age of risk for infants dying of respiratory causes and SIDS, and its use is recommended when calculating infant mortality from unexpected death. l l Large seasonal variations in deaths from respiratory causes and SIDS are well known and to look for associations such seasonal swings must be removed.1' This was done by time series analysis using graphs of moving averages-for example, in fig 2 each 1985 (fig la) .' All other diseases and organisms were plotted over the same period. Quarterly notifications of whooping cough at all ages from the RCGP, and reports of B pertussis from the PHLS were treated similarly (data not shown).
The quarterly incidences of all respiratory diseases with a possible infective cause (common cold, influenza-like illness, sore throat and tonsillitis, laryngitis and tracheitis, epidemic influenza, pneumonia and pneumonitis, acute bronchitis, pleurisy, and asthma) for all ages reported by the RCGP were plotted. These data were only made age specific in 1981, and then only in broad bands-that is, 0-4 years. To remove annual variation these rates were treated in a manner identical with the combined mortalities to show long term (fig 3a) and short term (fig 3b) (fig 2) showed a similar decline, but with more short term events superimposed. The differences in rates could not be compared directly from fig lb because consecutive points were not independent, thus a graph of every fourth point of the one year average was considered (not shown). This divided into three clearly defined periods: mid 1969 to mid 1976, mid 1977 to mid 1980, and mid 1981 to mid 1984. The slopes for the three were compared using linear regression analysis. The regression coefficients were: b=-0-109, b=-0-004, and b=-0-062, respectively. The slopes for the first and second periods were significantly different (p<0-02). The differences were not significant when the earlier periods were compared with the third, which may reflect the limited time scale of the latter. Short term mortality after 1976 also had a close temporal correlation with epidemics of whooping cough (figs la and lc), though such events also occurred before 1976.
Due to regular seasonal variations the rates of respiratory illness reported by the RCGP before time series analysis did not show any obvious trends for either all age or 0-4 years plots. The long term trend (fig 3a) showed an overall decline but no association with the flattening of the combined mortality curve, and the quarterly residuals peaked in association with the epidemics of whooping cough (fig 3b) .
With the exception of Ml pneumoniae in the short term (fig 3c) , there was no association between organisms reported by the PHLS and the air temperature, and changes in the combined mortality.
A calculation of the excess infant mortality was made from yearly figures using the flattening from mid 1977 to mid 1980 in the graph calculated from the one year average. The population was taken as the live births in the 12 month period starting three months before each year. Two rates of decline were applied: that of mid 1969 to mid 1976 (high excess risk) and that of mid 1981 to mid 1984 (low excess risk). This gave figures (corrected to the nearest 10) of 700 (high excess risk) and 460 (low excess risk). In the same period the number of certified deaths due to whooping cough was 32, giving factor differences of 22 and 14.
Discussion
The discontinuity in long term mortality trends indicates an excess of infant deaths in certain categories during the period 1976 to 1980. We have examined the hypothesis that this was substantially due to undiagnosed whooping cough, and that we may be underestimating its mortality. The long term association between the incidence of whooping cough and the combined mortality supports the hypothesis. (figs la and lb) . The 2) . There was also a close temporal relation between short term combined mortality and the epidemics of 1977-9 and 1981-3 (figs la and lc). Variations in mortality also occurred, however, before 1976 when epidemics were small and unlikely to make detectable impacts. Hence the previous fluctuations must have been due to unknown factors that may still have been present after 1976. There was also an association between the combined mortality and the fluctuations in the incidence of respiratory diseases in the community (figs lc and 3a) . This finding must be interpreted with caution as the data from the RCGP may not be representative of the community as a whole.12 If it is true, then either the short term changes in combined mortality resulted from broad fluctuations in the incidence of all respiratory diseases that happened to coincide with epidemics of whooping cough, or the fluctuations in the incidence of respiratory diseases represented covert infection with B pertussis in adults in whom the presentation can be atypical as it can in infants5 13 The number and type of organisms reported to the PHLS do not reflect the true incidence of disease in the community so we must not dismiss entirely the role of other-organisms. Neither can we conclude that such organisms do not cause individual deaths, merely that they do not seem to affect changes in incidence or are too rare to impinge on a population study. The only organism that showed any association was M pneumoniae and it did not show any short term association before 1976 (figs lc and 3c), or any long term association. It is also unlikely to cause substantial covert infant mortality; it is uncommon in pre-school children, rarely causes epidemics, and the severity increases with age. 17 We do not wish to imply that whooping cough is the major cause of SIDS. Even if all the excess deaths were due to whooping cough and half appeared as SIDS it could only account for 0-7% to 11% of deaths attributed to SIDS from 1977 to 1980. It is of interest, however, that when notifications of whooping cough finally returned to their usual interepidemic low in 1984 (fig la) , notifications of SIDS also declined (fig 2) . 18 The implications of these findings are considerable. Professional and public complacency about whooping cough is one of the factors contributing to poor acceptance of vaccination. The rare dangers associated with immunisation have received a great deal of publicity; a more accurate measurement of the disease's mortality is required so that doctors and nurses can make balanced decisions over the risks and benefits of protecting children.
